A PRELIMINARY REPORT ON THE PLANKTON OF
THE WEST COAST OF FLORIDA

Josepu E. King?

INTRODUCTION

At intervals from November, 1946 to September, 1947, the Gulf
coastal waters of Southwest Florida were discolored by the tre-
mendous abundance of a. dinoflagellate which was described
(Davis, 1948a) as Gymnodinium brevis, a species new to science.
This condition of red water, or “red tide”, as it was called, was
accompanied by heavy mortality of fish and invertebrates (Gunter
et al., 1947, 1948; Florida State Board of Conservation, 1948;
Galtsoff, 1948, 1949). Previous to this, irregularly occurring out-
bursts of red water have been recorded for the Florida West
Coast since 1840. Somewhat similar outbreaks of red water have
appeared in many parts of the world.

To investigate the causes of this plankton phenomenon, the
United States Fish and Wildlife Service has established a labora-
tory at Sarasota, Florida. The program of research includes an
ecological study of the biological, chemical and physical nature of
Gulf coastal water with the object of determining what peculiar
condition or combination of conditions may result in an over-
production of dinoflagellates. Another phase of the work being
carried out at this laboratory by personnel of the University of
Miami, is a study of methods for growing red water-producing
organisms under controlled, laboratory conditions to determine
their nutritional requirements (G. S. King, 1949).

The purpose of this paper is to describe, in general, the plank-
ton forms characteristic of the coastal waters of this area, more
specifically the dinoflagellates and—that interesting class of zoo-
plankton—the copepods. The work to be described was conducted
over a period of about ten months (January to October, 1949).
No attempt has been made to work out cycles of abundance or
sequences of plankton associations from data collected in so lim-
ited a time. One chief objective is to show what might be termed

1Fishery Research Biologist, U. S. Fish and Wildlife Service, formerly
with Gulf Investigations, Sarasota, Florida.
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the normal or typical plankton picture prevailing during this
period. :
METHODS

At the initiation of the “red tide” investigation it was decided
to establish a series of stations at points representing estuary, bay,
coastal, and offshore environments, which were to be visited at
regular intervals over an extended period. As shown in Fig. 1
and Table 1, the stations are located adjacent to the Boca Grande
area—an area which has been associated with the origin of the
recent red tides. At each occupation of a station, numerous chemi-
cal and physical measurements are made and a plankton col-
lection is obtained. In addition to visits to the established stations,
trips have been made to other parts of the coast, and plankton
collections taken whenever opportunity permitted. The locations
of these additional collection points are also shown in Fig. 1 and
Table 2

The collections were, for the greater part, made by towing
from a motor vessel of the Fish and Wildlife Service, the Pompano.
At New Pass, Sarasota, however, the samples were taken from a
bridge during a change of tide when there was sufficient current
to distend the net. At Stations 1 and 2, which could not be easily
reached with the vessel, the current was never strong enough to
support the net; so here it was necessary to walk along the bridges
pulling the net by hand.

For making quantitative tows the Clarke-Bumpus Plankton
Sampler was used (Clarke and Bumpus, 1940). This instrument
appears to be the most satisfactory closing-net type of quantitative
plankton sampler that has been produced. It consists mainly of
a brass tube, 5 inches in diameter, to one end of which is at-
tached the cone-shaped net. Within the tube is mounted a pro-
peller which is geared to a counter that registers the number of
revolutions and consequently the volume of water passing through
the tube and the net. A disk-shaped messenger-controlled shutter
is mounted on the front end of the tube thereby permitting the
operator to open and close the sampler’at any desired water level.

Figure 1. Map of peninsular Florida showing the locations of Stations 1 to 8
and other localities A to L. where plankton collections were taken.
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Before using a sampler for quantitative work it is necessary that
the instrument be calibrated in terms of liters of water filtered per
revolution of the propeller. Lacking the proper equipment for this
calibration, a method was devised of towing the sampler, minus
the net, at a standard towing speed over a measured distance
between two channel markers. Presumably, for practical pur-
poses, all the water in a column with a length equal to the
measured distance and a diameter of 5 inches, passed through the
sampler. When our two samplers were first acquired, they were
each calibrated at 4.5 liters per revolution of the propeller. After
three months of use they were recalibrated at 4.5 liters for one
sampler and 4.6 liters for the other.

The samplers are towed from the vessel by a % inch stainless
steel cable. To the end of the cable is attached a 100 pound
streamlined lead weight, and the sampler mounted about 18 to
24 inches above the weight. With this type of weight there is
never any twisting of the line or fouling of the net, and the pound-
age is sufficient to reduce the wire-angle, or “angle-of-stray”, to
a negligible amount. It is essential that this angle be less than
5°'if the messenger is to make proper contact with the shutter-
tripping mechanism of the sampler. The manufacturer of the
sampler has supplied us with a trigger extension which partially
corrects this situation and permits operation of the sampler with
a wire-angle of 15° to 20°.

Since the Sarasota laboratory is without adequate personnel and
facilities for examining large volumes of plankton material, plank-
ton sampling has been limited to one 20 to 30 minute oblique
tow at each station. Such a tow gives a complete plankton picture
at any one point but of course does not provide material for studies
of plankton stratification or vertical migrations.

Since an important purpose of this study concerned dinoflagel-
lates, which are representative of the smallest forms of aquatic life,
it was initially planned to use very fine nets of No. 25 mesh (200
meshes per linear inch). After some experience it was found that
in cases of high phytoplankton density the meshes of these fine
nets were soon clogged and backwash from the filled net appeared
to turn the propeller in reverse so that at the end of a tow the
counter reading would be less than at the start. This problem
was seldom encountered with a No. 20 (173 meshes to the linear
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inch) mesh net which is now used in areas with abundant phyto-
plankton, such as the bay and coastal waters. The No. 25 mesh
nets are reserved for the offshore waters where phytoplankton is
relatively scarce.

It is known that many of the very minute plankton organisms
(the nannoplankton) are lost with even the finest-meshed nets.
This loss has been variously computed by different observers as
being from 2% to 50%. For the purpose of determining the true
abundance of this nannoplankton, unconcentrated water samples
taken from the reversing water bottle are placed in glass-stop-
pered bottles. As soon as possible after returning to the laboratory,
these samples are concentrated by centrifuging and the solids
examined microscopically. An attempt is made to identify the
organisms present and estimate their relative abundance.

Both the net and the water-bottle samples are preserved in
formalin. At the laboratory the net collections are concentrated by
centrifuging in graduated, narrow-tipped tubes and the displace-
ment volume of the plankton solids measured and recorded. Much
of the supernatant liquid is then pipetted-off, the total volume
of the concentrate being reduced to 50 to 300 ml. depending upon
the volume of the solids present. All samples are centrifuged for
5 minutes at 2000 RPM.

Before making the count, portions of the concentrate are ex-
amined in a watch glass and on a glass slide under a coverglass
and the organisms identified to the best of the investigator’s
ability. Copepods or other forms requiring dissection for accurate
identification, are transferred to a drop of glycerine on a slide.
The viscous and non-volatile nature of glycerine makes it a good
medium for the dissection and for storage of the organisms for
later reference. The author has found that this preliminary ex-
amination always yields a much longer list of species than does
the differential plankton count which follows.

In making the plankton count, 1 ml. of the thoroughly mixed
concentrate is transferred to a standard 20 X 50 mm., Sedgewick-
Rafter type, counting cell and sealed with a cover glass. A differ-
ential count of all organisms in ten ocular fields, chosen at random,
is made using a compound, binocular microscope equipped with
a mechanical stage and a Whipple type micrometer eyepiece.

A “survey” count is also made. In this count the large plankters,
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such as copepods, Appendicularia, shrimp larvae, etc., are counted
in 1/10, or 1/2 of the cell, or the entire cell. These large plankters
generally occur in such sparse numbers that a much larger volume.
of concentrate than ten ocular fields must be examined in order
to secure an adequate measure of their abundance.

From the results so recorded, the number of plankters per liter
of water may be computed by use of the following formula (from
Welch, 1948):

N =Y (al000c) .
1 1
in which w = number of large plankters enumerated in survey

count of entire cell.

¢ = volume of concentrate in milliliters.
1 = volume of water strained in liters.
a = average number of plankters per cu. mm. of count-

ing cell.

~Tabulation of the count may be facilitated by using mimeo-
graphed sheets bearing the names of commonly appearing forms
each followed by ten spaces for recording the results of the ten
ocular counts and an additional space for the survey count.

CoMPOSITION OF THE PLANKTON

PayrLuMm THALLOPHYTA

Class Cyanophyceae. Of the blue-green algae only Trichodes-
mium erythraeum and Microcoleus sp. (tenerrimus?) were com-
mon to abundant in the brackish-water of Stations 1 and 2. T.
erythraeum was the only form commonly occurring in the bay,
coastal and offshore areas. From the middle of February to the
middle of August, dense blooms of T. erythraeum appeared spo-
radically along the coast between Sarasota and Boca Grande. At
the height of a bloom the alga appeared as a yellowish, flocculent
material, concentrated in the upper meter of water and commonly
aligned in windblown streaks on the surface. As the peak of the
growth is passed the plant masses become reddish-brown and a
chlorine-like odor is strongly evident throughout the area. Although
the alga was present in almost all collections taken, it was observed
in a “bloom” abundance only within 35 miles of the shore and
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most commonly just off the beaches. The plant has been well
termed “sea sawdust” by sailors.

Class Bacillariophyceae. Diatoms occur abundantly in both fresh
and salt water, appearing in great diversity of form and size. They
are considered the most important group of plants in the sea as
they are the true “producers” and are the chief food of the zoo-
plankton and the higher plankton-feeding animals such as the
sardine fishes. In the inside waters the most abundant forms are
species of Coscinodiscus, Skeletonema, Navicula, Nitzschia and
Surirella. With the exception of Surirella, these genera are also
represented in the coastal waters together with Rhizosolenia and
Chaetoceros. In the offshore waters of the open Gulf we have
found all forms of phytoplankton to be very scarce. Several diatom
genera are represented, the most common being Chaetoceros,
Rhizosolenia, and Thalassiothrix, but none occurring in any abun-
dance. An interesting diatom of the offshore areas is Chaetoceros
coarctatus which was never encountered without its attached ag-
gregation of Vorticella, a ciliate protozoan.

Class Chlorophyceae. The green algae are characteristic of fresh
water but sparsely represented in the sea. At the fresh to brackish
water Stations 1 and 2, the commonly appearing forms were Pedia-
strum, Micrasterias, Scenedesmus, and Staurastrum. No planktonic
green algae were found at Stations 3 to 8.

PuyruM Prorozoa

Class Mastigophora. The class is best represented in brackish
and salt water by the dinoflagellates. On July 29, 1949, a reddish-
brown film was noticed occurring in scattered patches and streaks
over the surface of Sarasota Bay. Schools of mullet were following
the reddish streaks and appeared to be actively feeding on the
surface film. A sample of the water examined under the micro-
scope, was found to be swarming with a species of Gonyaulax. In
the same locality on August 16, 1949, there was a reoccurrence
of the “red water”. Again the mullet seemed to be taking advan-
tage of this supply of concentrated food. On this occasion the
surface water contained Gonyaulax triacantha, Gonyaulax sp.,
Polykrikos sp. ( schwartziP), Cochlodinium sp. (virescens?), Gym-
nodinium sp. (nelsoni?), Ceratium furca, and Dinophysis sp. Al-
though there had been considerable rainfall during the preceding
two or three days, the salinity of the bay water was 26.8°/o.
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A plankton sample taken July 17, 1949, at Station 1 was very
rich with Gonyaulax sp. Except for these three occasions dino-
flagellates were never found in abundance in the plankton samples,
although Gymnodinium sp., Peridinium sp., and two or three
species of Ceratium were usually present. Water samples from the
river, bay and coastal areas, out to Station 5, usually yielded large
numbers of Gymnodinium simplex when cultured in the laboratory.
Class Sarcodina. The skeletal structures of Foraminifera and
Radiolaria are important elements in the composition of marine
bottom sediments. Representatives of these orders were never
taken in abundance, but were present in small numbers in the
majority of the collections, particularly those from the more
saline areas.

Class Ciliata. Samples of river, bay and coastal water, when
cultured in the laboratory, usually produced an abundance of the
ciliate Plagiocampa marina (Order Holotricha) which has been
previously reported for the Florida Coast (Noland, 1936-37). Tin-
tinnids (Order Spirotricha) of a variety of species, were repeatedly
present in collections ranging from brackish river water to the off-
shore waters of the Gulf. At cértain times, particularly in the bay
and coastal water, they occurred in sufficient numbers to be an
important element in the composition of the plankton. The genus
Euplotes (Order Spirotricha) was represented in a few collec-
tions from scattered points ranging from the river stations to the
100 fathom station.

PayruMm COELENTERATA.

Some of the most remarkable specializations of this phylum occur
in the Siphonophora; the best known of these are the Portuguese
Man-of-War (Physalia pelagica) and Velella, which were observed
on almost every trip made to the 100 fathom line. The varieties
of Siphonophora most frequently taken in the plankton net are
without floats and depend entirely on “swimming-bells” to keep
their colonies near the surface. One of the most commonly oc-
curring species closely resembles Diphyes bipartita.

Medusae were found in almost all the plankton collections but
never in abundance.
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PayLuni CTENOPHORAE

“Comb-jellies” were seen on numerous occasions in the coastal
waters but were not taken in the plankton tows.

PurYLUM PLATYHELMINTHES

Although most of the Turbellaria are bottom-dwelling, a small
free-swimming form frequently appeared in the plankton.

Puyrum ROTATORIA

Several species of Rotifera were present in practically every
sample from the brackish waters of Stations 1 and 2, but none
were encountered in the more saline areas.

Payrum CHAETOGNATHA

The “arrow-worms” are a common element of the plankton and
were taken in all areas sampled. Species of Sagitta, resembling
elegans and bipunctata, were found at all Stations 1 to 8. A form
identified as S enflata was common at Stations 5 to 8.

PayrLuM ECHINODERMATA

The pluteus larva of the sea urchin and the bipinnaria larva of
the starfish were characteristic elements in the plankton of the
open Gulf, but were not taken in the inside waters.

PryLuM ANNELIDA

Although the segmented worms are mostly bottom-living in habit,
their larval stages are prominent in the plankton of coastal waters.
On one occasion a sample taken at New Pass, Sarasota, was ac-
tually swarming with Chaetopterus larvae. Our records show few
plankton tows that failed to yield numerous annelid larvae.

PayLuMm ARTHROPODA

Order Cladocera. Although prominent in fresh water plankton,
only a few genera of Cladocera are reported to occur in the sea.
The common genera, Bosmina, Chydorus and Camptocercus were
found in collections from Station 1 when the estuary was prac-
tically fresh. In the more saline areas the salt water genus, Evadne,
was well represented and on a few occasions, Podon was taken.
Another cladoceran found consistently in the brackish and salt
water collections was identified as a species of Diaphanosoma
which according to the available literature is considered a fresh
water inhabitant.
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Subclass Ostracoda. Ostracods were found in the fresh to brackish
water of the inside stations and in the saline water of the Gulf
from 10 to 100 fathoms. For some reason, however, none was taken
in the intermediate environment of the lower bay and coastal
areas. This group always made up a relatively small proportion
of the plankton.

Subclass Cirripedia. Barnacle larvae were found at the inside
stations and in the Gulf out to 10 fathoms. They were consistently
present within these limits but never in any abundance.

Subclass Copepoda. The copepods are the most abundant of all
crustaceans and are the dominant zooplankton form in our col-
lections. As there are but few published reports dealing specific-
ally with copepod collections from the Gulf area (Herrick, 1887;
Foster, 1904; Marsh, 1926; Davis, 1947, 1948; Penn, 1947; M. S.
Wilson, 1949) the author made a particular effort to identify this
group as completely as was possible with the available time and
literature. Since Jan. 1, 1949, 67 species and seven additional
genera have been identified with fair certainty. Of these only 11
species are mentioned in the references cited above. A few speci-
mens do not agree completely with the species descriptions, but
the shortage of time and lack of local library facilities have not
made it possible for the author to completely review the wealth
of literature dealing with the Copepoda, which would be neces-
sary for the accurate separation of certain species or for the recog-
nition of new species.

In the identification of this group the writer has found most
helpful the excellent keys and descriptions of C. B. Wilson (1932)
and the masterly monograph of Giesbrecht (1892). Monographs
and papers by a number of other specialists have been consulted;
these include: G. S. Brady, C. Claus, C. O. Esterly, G. P. Farran,
R. Gurney, F. Kiefer, C. Dwight Marsh, G. O. Sars, R. B. S. Sewell,
R. W. Sharpe, W. M. Wheeler, A. Willey.

In reviewing Table 3, one sees that there are certain species
such as Paracalanus paruus, Oithonina nana, Corycaeus venustus,
and Temora turbinata, that were found in almost all the different
environments sampled. In contrast, there are species, such as
Clyclops prasinus, which were taken only in fresh to brackish
water, and Calanus minor, Rhincalanus cornutus, Mecynocera
clausi, and Heterorhabdus spinifrons which occurred only in the
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open Gulf. Of the species listed in Table 3, ten were first reported
from American Shores in the fairly recent (1932) publication
of C. B. Wilson.

Order Amphipoda. The amphipods were poorly represented in
the plankton, but on a few occasions, showed up in fair numbers
in the coastal areas.

Order Stomatopoda. Larval stomatopods were very scarce in the
collections and were taken only at the 10 and 20 fathom stations.
Order Decapoda. Sergestid shrimp ( Lucifer sp.) were common in
numbers in the collections from bay and coastal waters but not
taken offshore.

Shrimp and crab larvae in various stages of growth appeared in
almost all plankton tows. These forms are important constituents
of the plankton and are, no doubt, of significance in the diet of
plankton feeding animals.

Payrum MorLrusca

Class Gastropoda. A great variety of gastropod larvae was taken,
with some examples in almost every tow. Pteropoda were found
only in the more offshore areas at Stations 5 to 8.

Class Pelecypoda. Pelecypod larvae appeared in collections from
all the areas sampled but were by far the most numerous in
inside and coastal waters. '

Class Cephalopoda. Very young squid were taken in a few of the
tows made in coastal water.

PuvruMm CHORDATA

Subphylum Tunicata. Members of this group, identified as Ap-
pendicularia, were present in fair numbers in almost every sample
examined, ranging from the brackish estuary to the edge of the
continental shelf.

A few Salpa were found in collections from the 10 and 40 fathom
stations.

Subphylum Vertebrata. Fish eggs and larvae were found in
most plankton samples but always as a minor constituent.
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